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Description 
Technical Fieid 



This invention relates lo communicalion networks, 
and more particularly lo providing call lorwarding serv- 
ice lo communicalion netvwork subscribers. 

Background ot the Invention 

Establishing communicalion with a called party be- 
comes difficult when that party is mobile. In general, a 
person wishing lo contact a party by telephone initiates 
a call lo a lelephone that is in close proximity to that 
party, such as a home telephone or office telephone. 
However, the called party nr^ay not always be in close 
proximity to any one particular telephone at all times. 
Moreover, highly mobile individuals may be located riear 
several different telephones during the course of a day 
and, thus become difficult to contact without a priori in- 
formation of their whereabouts. This presents a problem 
to persons who need to contact a mobile party immedi- 
ately, regandless of that party's location. 

An attempt lo solve the problem of establishing 
communication with a mobile party resulted in the tech- 
nique known as "Call Fonwarding'. Call Fonwarding is a 
well-known technique whereby an individual who will be 
away from her telephone can redirect calls lo another 
telephone. For example, by using Call Fororarrfing an 
office worker plarwing to go on vacation could redirect 
her calls to an office male's lelephone. Such systems, 
although desirable, are dramaticaliy limited by their in- 
ability to -selectively forward calls. Once a subscriber 
has specified a forwarding number to which the sub- 
scriber's calls should be forwarded, all of the subscrib- 
er's calls arc forwarded to that number, regardless of 
the time of day, day ot the week, identity of the calling 
party, or status of the telephone to which calls are being 
lonwarded. 

Summary of the Invention 

The problems of prior Cali Fonwarding systems are 
overcome by employing an intelligent network config- 
ured to selectively forward calls. 

The intelligent network includes a Sennce Switch- 
ing Point (SSP). a Sen^ice Control Point (SCP). and a 
Sen^ice Management System (SMS). A call to a network 
subscriber is routed to the SSP which is used to deled 
Call Forwarding triggers' - conditions which require the 
SSP to initiate selective Call Forwarding sen/ice. When 
a Call Fonwarding trigger is detected the SSP passes 
the calling part/s number to the SCP and requests call 
handling instructions from the SCR The SCP provides 
the call handling instructions, as provisioned by the sub- 
scn*ber, and the SSP forwards the call in accordance 
with the instructions. The SMS formulates and sends 
commands to the SCP for such purposes as changing 



the stored subscriber instructions or updating service 
features. 

Through the use of the SSP. SCP. SMS, and their 
associated triggering mechanism a fonwarding deslina- 
5 lion tor a call' may be made lo depend upon the lime ol 
day. day of the week, caller's identity, and/or status of 
the called telephone. 
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Brief Description of the Drawing 

RG. 1 is a simplified block diagram of a network, 
including mteHigent network components, suftable for 
use with the present invention. 



IS Detailed Description 

Before descnTaing an exemplary embodiment of the 
invention, it will be useful to describe in a general man- 
ner the key intelligent network elements whch can be 

20 used to implement the invention. Intelligent network 
components suitable for implementing the invention, in 
view of this disclosure, are well-known in the art and are 
commercially available from the AT&T Corporation 
(•AT&r) under the A-I-NbIT* advanced intelligent nel- 

2S work family of products. 

The intelligent netvwork architecture superimposes 
on an existing telecommunications system a modular 
configuration of nelworit elements which provide en- 
hanced telecommunications services. Switching func- 

30 tions are performed by the base network in a conven- 
tional manner. The intelligent nelworit includes a senrice 
switching point (SSP), a service control point (SCP), and 
a servkse management system (SMS). The intelligent 
network may also include an intelligent processor. One 

35 skHled in the art will appreciate that the intelligenl net- 
work elements could be owned or controlled by a local 
exchange carrier (LEC), an interexchange carrier (IXC), 
a competitive access provider, or some combination of 
the three. 

40 The SSP is a switch that operates to recognize serv- 
ice requests, requests call handling instructions from an 
SCP, and executes those instructions to complete a tel- 
ephone call. The SSP provides intelltgent networtc 'trig- 
gering* - detecting a conditbn v/hich requires the SSP 

4S io initiate the intelligenl netv«)rt^ sen^ice by sending a 
query to the SCP. As described below, the intelligent call 
forwarding Service ot the invention has its ovm "trigger 
profile," or set of data, that assigns the service a unique 
' point ol entry into intelligent network functions. The SSP 

so also formulates and transmits requests to the SCP and 
processes replies and requests from the SCP In addi- 
tion, the SSP creates and plays intelligent network an* 
nouncements formulated by the senrice provider (e.g.. 
the local exchange or inter-exchange carrier), andtrans- 

55 mils event messages (such as busy or no reply signals) 
to the SCP The SSP illustratively is an AT&T 5ESS® 
switch provisioned with AT&T's A-I-Net"« intelligent 
software to provide SSP functionality. 
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It should be noted that the SSP is capable of func- 
tions other than those mentioned above, such as 
processing billing records for a call. However, these 
'other functions" are beyond the scope of this invention, 
and therefore will not be described in detail. 

The SCP is an intelligent network element which 
stores call control and call routing instructions to be ex- 
ecuted by an SSR It receives and processes event mes- 
sages from the SSP, and formulates and sends respons- 
es to the SSP. In addition, the SCP processes account- 
ing and statistical Information, such as the number of 
the callbg party, the dialed intelligent network number, 
the time of day and day of the week of the call, and var- 
ious other call parameters. An example d an SCP ca- 
pable of implementing the foregoing functions is AT&T's 
A-I-Net^** SCP. The SCP interfaces with and receives 
commands for controlfing services and sen^ice features 

from the SMS. 

The SMS is a management and provisioning sys- 
tem that serves as an intelligent netv\rork sen/ice admirv 
tstration platform. The SMS fomnulates and sends com- 
mands to the SCP to control sen/ ices and sen/Ice fea- 
tures. An example of an SMS is the AT&T A-l-Net^"* 
sen/ice management system. 

The intelligent processor provides specialized func- 
tionality, such as speech recognition (identifying spoken 
words) and voice recognrtion (recognizing the voice of 
a particular speaker) capability. The intelligent proces- 
sor also may perform the functions of a video signal gen- 
erator or video signal database for applcations such as 
providing images lor use in a video telephone call for- 
warding service. The functionality of the intelligent proc- 
essor may be implemented in a separate network ele- 
ment, or may be implemented through a multimedia 
SCP. As mentioned above, examples of senffces which 
may be provided by the intelBgent processor are speach 
recognition and voice recognition. Other examples of 
sen/icesthat may be offered through the intelligent proc- 
essor include voice digit dialing and narrw dialing. Intel- 
ligent processor equipment suitable for use with the irt- 
vention is well known in the art of intelligent network sys- 
tems. 

One area of intelligent call processing that merits 
special attention is the concept of triggering/ Triggerr 
ing is the process by which a switch (e.g.. an SSP) de- 
termines that a query message requesting call process- 
ing instructions will be sent to' an SCR A trigger is an 
occurrence of an event and/or the satisfaction of certain 
conditions which results in a message to the SCP. Trig- 
gers can be originating triggers, mid-call triggers, or ter- 
minating triggers. Examples of originating Uiggers are 
off-hook immediate, offhook delay Uiggers, and custom 
dialing plan triggers. An example ol a mid-caO trigger is 
the busy condition. An example of a terminating trigger 
is the ring-no answer condition. In the intelligent call for- 
warding method of the present invention distinct call for- 
warding routines may be initiated in response to each 
trigger. 



Having described in a general manner the function 
of the principal intelligent network elements, an exem- 
plary network architecture suitable for implementing the 
present invention will now be described. In the descrip- 

s lion references will be made to FIG. 1. 

Assume for purposes of illustration that the called 
party at a first telephone station 10 is busy on a call with 
a parly at a second telephone station 12, and that there 
is an incoming call lor telephone station 10 from a third 

10 telephone station 14. The call between telephone sta- 
tions 10 and 12 extends from telephone station 12 to a 
LEC switch 16. and is routed through an SSP 18 to the 
called party at telephone station 10. The call from tele- 
phone station 14 is extended to a LEC s\witch 20 and 

IS routed via an I XC switch 22 to SSP 1 8. 

At this point, it should be noted that there are many 
well known means for coupling telephone calls between 
telephone stations. Examples of such coupling means, 
all of which are suitable for use in the present invention, 

20 are: standard telephone lines, twisted shielded pair 
lines, coaxial cables, fiberoptic lines, and wireless links. 
It should also be noted that various types of 'calls" and 
various types of telephone stations' fall within the 
scope of the invention. For example, a "call' rrjay take 

25 the form of a data transmission from a computer or a fax 
transmission from a facsimile machine. Moreover, tel- 
ephone stations' to which calls are fonwarded may in- 
clude dedicated answering machines, such as a voice 
mailbox. 

30 In any event, SSP 1 8 functions as descrtoed above. 
When the call from telephone station 1 4 is routed to SSP 
18. the SSP attempts to route the call to telephone sta- 
tion 1 0. SSP 1 8 delects that telephone station 1 0 is busy 
on another call, which produces a mid-call trigger. That 

3S is, the busy conditkm a! telephone station 10 triggers 
SSP 18 to send a query, the called telephone number, 
and the calling telephone number (i.e., the AN! of tele- 
phone statton 1 0) to an SCP 24. Based on this inf omna- 
tion, the SCP accesses a database and retrieves a set 

40 of call pTOcessirvg instructions thai con-espond to the call 
fonwarding senfice prearranged, or 'subscribed to", for 
telephone station 10. The SOP may then direct the SSp 
to carry out one or more commands that are set forth in 
the instructions. 

45 • Communications between the SSP and SCP may 
be carried out over a Cornmon Channel Signaling (CCS) 
network. CCS networks are well known in the art of tel- 
ecommuntaations. They are generally used to commu- 
nicate call control information among network elements, 

so and they typically employ packet switching techniques 
to accomplish this task. The packet switches used in 
CCS networks are commonly referred to as Signal 
Transfer Points (STPs). In one possible implementation 
of a CCS, STPs are used in conjunction with CCS data 

ss links to pass call control information via a Signaling Sys- 
tem 7 (SS7) protocol. 

Regardless of whether or not a CCS is used to cou- 
ple the SSP and SCP, the call fonwarding operation pro- 
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ceeds as follows. SCP 24 notifies SSP 1 B to ptay appro- 
priate announcements to the caller at telephone station. 
14 and to expect additional inputs (e.g., Dual Tone Multt 
Frequency (DTMF) digits or voice commands) from the 
caller. SSP 16 plays an announcement to the caller re- s 
questing the caller's Personal Identification Number 
(PIN) and collects digits from the caller. SSP IB then 
forwards the digits to SCP 24, which determines the ap- 
propriate call processing on the basts of the caller-pro- 
vided infomrtation. This may be, for example, to forward 
the caller to a voice messaging system and indicate to 
telephone station 10 that the caller is leaving a mes- 
sage. However, dne of ordinary skill in the art will appre- 
ciate that the appropriate call processing may be deter- 
mined on the basis of the ANI rather than on the basis 
of the caller-provided information. 

SCP 24 is provisioned to provide can processing in- 
structions, passed to it from an SMS (not shown), to SSP 
16. SSP 18 then executes the instructions provided by 
the SCP. As descrft}ed above, one possible set of in- so 
structions includes: collecting a PIN number from the 
caller, using the PIN to determine a forwarding destina- 
tion for the caller, and forwarding the caller to the for- 
warding destination. Other possible' sets of instructions 
albw tor the fontvarding destination to be dependent on 2S 
the time of day and/or day of the week. To illustrate time/ 
date dependent fonvarding, mid-call triggering will again 
be considered. 

The time/date dependent fonvarding of a call may 
proceed as follows. A call from telephone station 14 is so 
routed to SSP 1 8 which attempts to route the call to tel- 
ephone station 10. SSP 18 detects that telephone sta- 
tion 10 is busy on another call, resulting the production 
of a mid-call trigger on the busy condition. That is, the 
busy condition at telephone statbn 10 triggers SSP IB 3S 
to query an SCP 24 for call processing instructions. The 
SCP then instructs SSP 18 to collecl a PIN from the call- 
er, as in the previous example. The time of day and or 
day of week may be collected from the caller in the same 
mannerthatthe PIN was collected, oritmaybe retrieved 40 
from a clock. In either case, once the time/date intomna- 
tion is collected, it may be used in conjunction with the 
PIN to determine a forwarding destination in accordance 
with the called party's (subscriber's) instructions . 

In both the foregoing caller identification based for- 
warding and time/date based forwarding illustrations, 
the call Is forwarded in response lo a 'mid-call trigger. 
Another example of call forwarding in response to a mid- 
cal) trigger is described below. 

In the ring-no answer scenario, a call from tele- so 
phone station 14 is routed to SSP IB, which attempts to 
route the call to telephone station 10. When there is no 
answer at telephone station 1 0, a mid-cait trigger is gen- 
erated and the SSP queries the SCP lor call processing 
instructions. At this point, the call may be handled as ft ss 
was in the busy condition case. Thai is, the call may be 
forwarded on the basis of the caller's Identity and/or on 
the basis of the time/date; or, in the attemative, the call 
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may be unconditionally forwarded to a predetermined 
destination. 

The configuration of FIG. 1 is shown as including 
an intelligent processor 26. Although the basic features 
of the invention may be implemented without the intelfi- 
gent processor, the intelligent processor albws many 
enhanced features to be offered. 

SSP 1 B may utilize intelligent processor 26 to per- 
form one or morie specialized functions lor interlacing 
with the caller at telephone station 14. For example, if 
SCP 24 instructs SSP IB to collect a voice print of the 
caller that will be used to determine the caller's identity, 
SSP IB will, in some instances, use intelligent processor 
26 to collect and analyze the print. In those instances, 
intelligent processor 26 collects a voice print, uses the 
print to generate an indication of the caller's ^entity, pro- 
vides caller's identity to the SCP, and awaits further call 
processing instructions. 

Intetligenl processor 26 may also provide a video 
signal generation capability that is useful for processing 
vtieo telephone and/or multimedia calls. For example, 
when a caller at telephone station 14 places a video call 
to telephone station 10. SSP 16 detects that telephone 
station 10 is busy oh. another call and queries SCP 24 
for call processing instructions. SSP 16 then forwards 
an hdicalbn that the call is a video call, an trKiication of 
a busy condition, the called telephone number, and the 
calling telephone number to SCP 24. SSP 18 and SCP 
24 process the call as described above, but in additbn 
provide a video signal to telephone station 14 - the vid- 
. eo signal being indicative of the forwarding destination 
of the call. In one possible embodiment, SCP 24 spec- 
ifies to SSP IB the type of video signal to be provided, 
and SSP 18 requests the appropriate video signal from 
intelligenl processor 26. InteHigent processor 26 then 
plays the video signal to telephone station 14. 

One skilled in the art will appreciate that various 
modifications can be made to the described embodi- 
ments without departing from the scope ot the invention. 
For example, the calls between telephone stations 1 0 
and 12 and between telephone stations 10 and 1 4 could 
be routed through other network elements, such as ad- 
ditional IXC switches. Also, the intelligent call forwarding 
service of the invention could be provided lor calls to or 
from a mobile telephone, such as a cellular phone, or 
via cable television facilities. For example, a call placed 
from mobile telephone 26 (see FIG. 1) via a commer- 
cialiy available mobile telephone switch 30 could be 
n^uted through switches 20 and 22 to SSP 16 for 
processing as described above. 

Claims 

1. A call forwarding method, comprising the steps of: 

a) coupling a call directed to a first telephone 
station to a service switching point, said call be- 
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ing initiated by a caller at an initiating telephone 
station: 

b) using said service switchmg point lo monitor 
the status of said first telephone station; 

c) sending a query to a service control point 
when said service switching point detects that 
said first telephone station is in a condition that 
requires the initiation ot call forwarding service; 

d) retrieving one or more call forwarding ir^ 
slructions in response to said query; and 

e) forwarding said call to a second telephone 
station in accordance with said call forwarding 
instructions. 

Z, A call forwarding method according to claim 1, 
wherein the step of sending a query comprises the 
steps of: 

detecting that said first telephone station is in a 
busy condition; 

generating a query at. said service switching 
point in response to said busy condition; and " . 
sending said query Irom.said service switching 
platform to a service control point. 

3. A call forwarding nnethod according to claim 1, 
wherein the step of sending a query comprises the 
steps ot: 

detecting that said first telephone station is in a 
ring no answer condition; 
generating a query al said service switching 
point in response to said ring no answer condi- 
tion; and 

sending sard query from said service switching 
platform lo a service control point, 

4. A call forwarding method according to claim 2 or 
claim 3, wherein the step of fonvardlng said call 
comprises the steps ot: 

playing an announcement to said caller; 
collecting a personal identification number from 
said calier, and 

detemiining a forwarding destirtation based ori 
said personal identificatbn numfc>er; and 
fonvarding said call to said forwarding destina- 
tion. 

5. A can fonwarding method according to claim 2 or 
claim 3. wherein the step ot fonvarding said can 
comprises the steps of: 

determining a number for said first telephone 
station; 

determining a forwarding destination based on 
said number; and 

forwarding said call to said tonvarding destina- 
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6. A call forwarding method according to claim 2 or 
claim 3. wherein the step ot forwarding said call 

5 comprises the steps ot: 

determining a time of day; 
determining a forwarding destination based on 
said time of day; and 
10 f onwarding said call to said fonwarding destina- 

tion. 

7. A call forwarding method according to claim 2 or 
claim 3, wherein the step ot fonwarding said call 

IS comprises the steps of: 

determining a day of the week; 
determining a forwarding destination based on 
said day o1 the week; and 
so forwarding said call to said forwarding destina- 

tion. 

8. A call forwarding method according to clarm 2 or 
claim 3, wherein the step of fonwarding said call 

2S comprises the steps di: 

playing an announcement to said caller; 
collecting a voice print from said caller, 
using an mteliigent processor to analyze said 
30 voice print and to determine a forwarding des- 

tination based on said voice print; and 
forwarding said call to said forwarding destina- 
tion. 

35 9. A call forwarding method according to claim 2 or 
claim 3. wherein said first telephone station is a vid- 
eo telephone station and the step of fonvarding said 
call comprises the steps of: 
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playing an announcement to said caller; 
collecting a personal identification number from 
said caller, 

determining a forwarding destination based on 
said personal identification nunrtber; 
using an intelligent processor to play a video 
signal that is indicative of the fonwarding desti- 
nation to said first telephone station; and 
forwarding said call to said forwarding destina- 
tion. 

10. A call fonrarding method according to claim 2 or 
claim 3, wherein said first telephone station is a vid- 
eo telephone station and the step of fonvarding said 
call comprises the steps of: 

playing an announcement to sard caller; 
collecting a voice print from said caller; 
using an intelligent processor to analyze said 
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voice print, determine a iorwarding destinialion 
based on said voice print, and play a video sig- 
nal that is indicative ot the fonvarding destina- 
tion to said first telephone station; and 
f onwarding said call to said fonnrarding destina- s 
tion. 

11. A call fon^rarding method, comprising the steps of: 

a) providing a service management system for io 
storing one or more call Iorwarding instructions; 

b) passing said call forwarding instructions to a 
service control point; 

c) coupling a call directed to a first telephone 
station to a service switching point, said call be- 
ing initiated by a caller at an initiating telephone 
station; 

d} using said service switching point to monitor 
the status ot said first telephone station; 

e) sending a query to said service control point 20 
when said service switching point delects that 
said first telephone station is in a condition that 
requires the initiation of call forwarding senrice; 

f) retrieving said call forwarding instructions 
from said service control point in response to 2S 
said query; and 

g) forwarding said call to a second telephone 
' station in accordance with said call forwarding 

instructions. 

so 

12. An apparatus for forwarding a call initiated at an in- 
itiating telephone from an intended telephone io a 
destination telephone, comprising: 

a ) a service control point for storing one or more ss 
call fonwarding instructions; 

b) a service switching platform lor receiving 
said call, detecting the existence of a call for- 
warding condition, and when said condition is 
detected, querying said senrice control point for 40 
said instructions, 

. determining said destination telephone in ac- 
cordance with said instructions, and forwarding 
said call to said destination telephone in ac- 

- cordance with saRj instructions; 4S 

c) means for coupling said initiating telephone 
to said service switching point; 

d) means for coupling said intended telephone 
to said service switching point; 

6) means tor coupling said destination tele- so 
phone to said service switching point; and 
f) means lor coupling said service switching 
point to said service control point 

13. An apparatus for forwarding a call initiated at an in- ss 
itiating telephone from an intended telephone to a 
destination telephone according to claim 12, lurther 
comprising: 



a service management system for providing 
said call forwarding instructions to said service 
control point; and 

means lor coupling said service nrtanagement 
system to said sen^ice control point. 
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